CRITICAL ITEM8 LIBT PROJECT: $RH ' SYSIEM: DEC SuBSYSIEN
e i odith U Y 113 ) i T
TR £ ]~ FATLARE EFFECT ] . — -
AEF, L1148 casving ale, AND o 11 RATIOMALE JOR ACCEPTANCE
DESIGMATION CAUSE END ITEN CAIVICALIYY
90 0 JaIuF SELECY MOOE: D/D CONTACIS - DESICH FEAFURE
SULTCH Q1Y CONT INUOUS 2 JOLNIS MitL sEsrasenecans ..
P/N PR BIBAD outeur. DALVE
ME 452- . SIMUL TANEOUSLY . ROTARY SUITCHES USED OM THE DEC PAMEL ANE NERMETICALLY SEALED,
€0 92020 CASE(S)) AND OF A MATUME ANO PROVEM DESICM. THESE SUTTCHES ARE 14
NEEN 1 (1) suoalep BINGLE COMMON USE ON THE ORBITLR vEMICLE,
COMIACTS. Ok COMTACTS.
coutaninh- - ERRONEOUS THE SUITCHES ARE CONTAOLLED OY AOCNUELL ANTERMATIONAL
Tiow. TEMPERATURE AND SPECIFICATION MC 452-0040 AMD MAVE BEEN QUALIFIED TO THE
JOINT ANCLE MAY REQUEREMENTS OF TNIS SPECIPICATION. -
BE DISPLAYED
AND INCORRECT CLECTAICAL CONMECTIONS 1O TME SUITCH ARE ACNEEVED OF MEANS OF
JOINT MAY A WATISG PAIR OF N8 TYPE CIRCULAR CONMECTORS USING CRIN SEVLE
MRIVE. (GPC CONTACTS, VIRING TO SUITCK COMMECTOR UTILIZES NICKEL PLAIED
ALLOCATES A COWOUCTORS WIIN & POLYANIDE INSULATION, THE WIRING WARNESS IS
Joint DESICNED TO BE AULE OF SEPARATE TESTING (FOR INSULALION
MERARCHY.) RESISTANCE OLELECTAIC SURENGIN, AMD COMFINUNITY).
VORST CAUSE THIS SUITCH JS MOUNTED TO THE DAC PANEL BY MEANS OF THAEE &-32
cseesscnrern FASTESENS. APVER INSTALLATION AND TORQUING EACH SCAEW WEAD IS
UREXPECTED STAXED TO TRE PANEL USING A BLDE OF EPOXY ADMESIVE. A DOUEL
HoTioN. TUD PIN, INTEGAAL TO THE SWITCH BODY, EMGAGES WITH TME PANEL TO
JOINTE DATVE. PAOVIOE ROTATION AESEAAIMT. ANALESIS OF TME 8ASIC PANEL
UNANMNCIATED STRUCTURE RAS DENONSINATED THAT TNERE ARE WO RESOMANCES IN THE
CAEW RELEVANT VIBRAVION FREQUEWCY SPECTRUM. THIS ANALYSIS WAS BEEM
ACTION REQ. VERIFIED BY VISRAVION TESTING OF TNE OAC PAMEL ASSEMSLY.
APPLICATIDN ANALYSIS MAS CONFIRMED THAT ADEQUATE ELECINE
:Ew::z PATHS STREES MARGING AAE ACMIEVED.
[ ]
sessavaressanes AT THE PART LEVEL, OUALIFICATION/CEATIFICATION TESTING I8
NIA BEFINED BT ROCKUELL INTERNATIONAL SPECIFICATON WCASZ-00LP,
TuIS TEST REQUIREMENT INCLUDES; INSULATEON RESISVANCE, CONIACT
. CAOP AT AATED CURRENT, NANDON VIBRATION (48 MIWUIES Pin AXIS),
l SHOCK {20G-3 AXES) 24000 CYCLES ACTIVAIION AT RATED DC
CURRENT , LEAXAGE Al OME ATHOSPRERE DISFFERENTIAL PRESSURE,

Fon sutlcw OPERATIONAL CYCLES REFER 1O TABLE 13.

ALL UNITS ARE SUBJECTED TO ACCEPTAMCE TESTS WHICW INCLUDE
PRE-ACCEPTANCE ®UM- 0N, DIELECTAIC UITNSTANDING VOLTAGE
COMIACT RESISTANCE, ALCEPIANCE VisRATION, SEAL TEST, visuat
ENANIUATION AKO FIRAL PERFORMANCE VESS.
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PROJECT: SRM

, ASS'Y WOMENTLATURE:

BN ATORE YT PARET

PREFARED BY: MFUG

JOINT ANGLE MAY
BE DISPLAYED
AND JHCORREC!
JOINE RAY
DAIVE. (GPC
ALLOCATES A

Joint
HIERARCHY . )
WORST CAUSE
UNEXPECTED
HOTiow. Two
JOINTS DRIVE.
UNANUMCTATED
CAEV

ACTION REQ.

REDUMOANT PATHS
REMAINING

THEX “NERE CUTY X | FATUORE WOOE 1 FALLUNE EFFECT RO 7 FONC, . -
REF. (118 oraving afr. AND ' oN (T3 RATIONALE FOR ACCEPTANCE
N DESIGNAIION CAUSE END ITEM CRITICALLTY
90 0 JOINT SELECT HODE ; 0/0 CONTACTS - ACCEPTANCE TESIS
SWITCH QY- CONTINUOUS ZdomNts wile | -l
P/n PS 87840 outPUT. DRIVE THE HARDMARE ETEM 1S SUBJECTED 10 THE FOLLOMING ACCEPTANCE
RE 432-0093. SHRILTANEOUSLY, ENVIROMMENTAL TESTS AS PART OF THE DAC PANEL ASSEWBLY.
€D 92020 CAUSE(S):
SHEET 1 (1) SHOATED SINGLE O VIIRATION: LEVEL AND DURATION - REFEMENCE TABLE
COMTACTS, OR CONTACTS.
CONTAMINA - = ERRONEOUS 0 THERMAL: +110 DEGREES F 10 PLUS 10 DEGAEES F (2 CYCLES
TION. TEMPERATURE AND - 9.5 HRS/CYCLE.)

THE DAC PAWEL ASSEMBLY IS FURIHER TESTED AS PART OF THE ®HS
SYSTEM TESTS (IP510 RMS SYRONGSACK TEST AND TP552 FLAT FLOOR
TEST) WHICH VERIFIES THE ABSENCE OF THE FALLURE MOOE.

QUALIFICATION TESTS

THE SUTTCH ITEM HAS BEEW QUALIFIED FOR ORBITER USE. THE olc
PANEL ASSEMOLY HAS GEEN SUBJECTED VO THE FOLLOMING
QUALIFICATION TEST EMVIRDNMEMIS.

O VISRATION: LEVEL AND DURATION - REFERENCE TADLE 1

0 sHOCK: 20G/%1 WS - 3 AXES (4 DIAECTIONS)

O THERMAL: 130 DEGREES F 10 -23 DEGREES F (12 WAS PER
CYCLE) (& CYLLES)

O WMIDITY:  95% (120 DEGREES F 10 82 DEGAEES F CYCLE IN
16 HRS) 10 CYCLES TOTAL,

0 EMC: MIL-STD-481 AS MODLFIED BY SL-E-0002 (TEST

. CE01, CE02, CEOY, CSO1 (OC/AC), CEOS, CSOl

:2330. cfo2, clos, aeo2 (a/u}, RS0Z, A5O3,

FLIGHT CHECKOUY

PORS OPS CHECKLIST (ALL VEMICLES) JSC 156987
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CRITICAL ITEMB LISBT PROJECT: %s SYSTEN: E;; iugsm .}
P ASS*Y NOMEN mt ASS'Y P/N: g%'—— SHEET : !

T THEN T —WINEQTY T [ FRTLURE WOUE | FATLUNE EFFECT | WOWN 7 VONC.
REF. nev. | oaaulng als. AND on 171 RATIONALE FOA ACCEPTANCE
DESIGHATION CAUSE END ITEN CRITICALITY
......... | SN - . R
90 0 JOINT SELEC] | #ODE: D/D COMIACTS - QA/INSPECTIONS
SUITCH QTY-1 | CONTINUOUS 2 JOINTS WILL eeneeseeanes
P/ PS 67840 | OuTPUT, DRIVE
HE 4520003, SIMULTANEDUSLY . NERMETICALLY SEALED MOJARY SWITCHES ARE PROCURED TO ROCKUELL
D 92020 CAUSE(S): SPECIFICATION HC4S2-0049, AS NEQUIRED BY CAE SPEC. PS 87840,
SHEET | {1) SHOATED SINGLE CAE PART ¥0. PSAT840, QUALIFICATION AND ACCEPTANCE TESTING OF
CONFACTS, OR, | COMTACTS. SUITCHES 1S PEAFORMED TO Al. SPEC. MCA52-0049,
couraniuh-  * ] - EmmowEous
1om, TENPERATURE AND RECEIVING INSPECTION VEREFLES THAT SWEICHES RECEIVED ARE AS
JOLNT ANGLE MAY IDENTIFIED TN THE PROCUREMENT DOCUMEMTS, VHAT NO PHYSICAL
BE DISPLAYED OMMAGE HAS OCCURRED TO SUITCHES DURING SHIPMENT, THAT THE
AND IMCORRECT RECEIVING DOCUMEMTS PROVIDE ADEQUATE TRACEARILITY INFORMATIOM
:2“2 ":E, . AND ACCEPTANCE VEST DATA IDEMTEFIES ACCEPTABLE PARTS.
ALLOCAIES A PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AMD ASSEMALY AS
J0INT APPROPRIATE 10 THE MANUFACTURING STAGE COMPLETED. TMESE
NIERARCHY.) INSPECTIONS 1NCLUDE,
UORST CAUSE COMPONENT MOUNTING TO FRONT PANEL IMSPECTION, CRINPING OF
seaesana- .. CONTACTS 10 SVITCH COKNECTON, WIRE ROUVING, STMESS RELIEF OF
UNEXPECTED VINES ETC, OPERATORS AMD INSPECTORS TAAINES AMD CERTIFIED FOR
noTION. 1O CRINPING AND SOLDERING OPERATIONS 1O CAE SPEC PO 90145.01 AWD
JOINTS DRIVE. MASA WKB 5300.4 (JA) SIANOARD, AS MODIFIED BY JSC OBBDOA.
UNANMUNCIATED
CREM PRE-TEST INSPECTION OF DAC PANEL ASSY INCIUDES AN AUDIY
ACTION REQ. OF LOVER TIER INSPECTION COMPLETION, AS GUILD CONF IGURATION
VERIFICATION TO AS DESIGHN ETC. (SPAR/GOVERANMENT AEP. -
:zwln::z PATHS HANOATORY TNSPECTION POINT)
EMAIN
ceecsssscesenas A TEST READINESS REVIEW (YRR) UHICH INCLUDES VERLFICATION OF
wA TEST PERSOMNEL, TEST DOCUMEWIS, TEST EGUIPMENT CALIBRATION/
VALIOATION STATUS AND WARDUANE COMFIGURATION 1S COWVENED BY
. QUALITY ASSURANCE IN CONJUMCTION WITN ENGINEERING
i RELIABILITY, CONFIGURATION COMTROL, SUPPLIER AS APPLICASLE,
AND THE GOVEMWENT NEPRESENTATIVE, PAIOR 1O THE START OF ANY
FORMAL TESTING (ACCEPTANCE OA OUALIFICATION).
ACCEPTAMCE TESTING (ATP) INCLUDES AMSIENT PERFORMANCE,
THERMAL AMO VIBRATION TESEING, (SPAR/GOVERNMEMT MEP. -
MANDATORY INSPECTION POINT). -
INTEGAATION OF DAC PANEL, RHC, THC AND MCIU, INSPECIEONS ARE
PERTORMED AT EACH STAGE OF INTEGRATION, wHICH INCLUOES
CROUMDING CHECKS, INTER COMHECT CABLE VERIFICATION, CONNECTOR
INSPECTION FOR BENT OR PUSHBACK COMTACTS ETC.
$UB-SYSTEN PERFORMANCE TESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST. (MAKDATORY INSPECTiON POINT). :
SAMS SYSTENS INTEGRATION THE INTEGRATION OF MECHANICAL ARM
SUBASSEMBLEES AND THE FLIGHT CABIN EQUIPMENT TO FORM THE SRMS.
© INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES CROUNDING CHECKS, THRU WIRING CHECKS, UIRING ROUYING,
INTERFACE CONNECTORS FOR BENI OR PUSH BACK CONTACTS ETC.
SRMS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
:gll"(llﬂ”!t! JEST. (SPARJGCOVERMHEN] REP. - MANDATORY 1MSPECTION
NT)
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CRITICAL ITEMB LISBT PROJECT: Egus SYSTEM: DEC SUBSYSTEM
bl et oo . ASS‘Y NOWEWTLATURE: DET PAREL ASS'Y PN SUTRDESOY — — sMEEl: __ &

TFREA T T HNRECUTY LT[ FATLURE ROOE [ FPATULRE EFFECT | ROW J PN~ —— ~~— "= — == - ——
REF. REV. oraving elr, AND on 1 ; RATIONALE FOR ACCEPTANCE
: DESIGNATION CAUSE EMD ITEM CREVICALITY

90 0 JDINT SELECT | wODE: D/O CONTACTS - FAILURE HISTORY
SWITCH O1Y- CONT THUOUS 2doIs WILL ] eeeeeneaiaiils
e/ PS 87820 | outPuT. ORIVE .

HE 452-0093. SIMUL TAMECUSLY. THERE HAVE SEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
ED 92020 CAUSE(S): , MODE ON THE SRS PROGRAM.

SHEET 1 (1) SHoRTED SINGLE
COMTACTS, OA | CONTACTS,
CONTANENA - - ERROREOUS
TION. TENPERATURE AND
JOINT ANGLE MAY
BE DISPLAYED

ORIVE. (GPC
ALLOCATES A
J018T

MIERARCHY. )

MOTION. Tuo
JOLNTS DAIVE.
UHANNUNCIAIED
CREW

ACTION REG.

REDUNDANT PATHS
RERAINING
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CRITICAL ITEMS LIST PRAOJECT: SANS SYSTEM: DAC SUBSYSTEN
FRCCATURE: UEC_PART R STIIOEYSE  sHOeT: E!

——————————————————— ASS*Y MOM : L ASS*yY PR
— THALA Wit Q17 & | UR € HOH UNC.
ner. ALy, oxaulnc rir. AND o 1”71 RATIONALE FOR ACCEPTANCE
DESICHATION CAUSE NG 1 TEN CRITICALITY
490 [ JOINT SELECT noot ; 0/0 CONTACTS - . :
. SUITCH QTY-1 CONTINUOUS 2 JOINTS WILL OPEAATIONAL EFFLCTS
P/N PS BT0Q0 OUTPYYT, L T S e T
" 452-009), . SINULTANEQUSLY .
€D 92020 CAUSE(S): WHEN ATTENPTENG ¥O ORIVE A SINCLE JOINT IN OIAECT DRIVE. THE
SHEET | (1) SHOATED SINGLE JOINT SELECTED PLUS OME GTHEA JOINT WILL DRIVE, MMEN
CONTACTS ‘OR CONTACTS, ATTERPTING T0O DRIVE & SINGLE JO!MT (N SINCLE_ A JOINT OTHER
CONTAMINA- - ERROMEOUS THAN THE ONE SELECTED DAIVES.
TION. . TEMPEAATURE AND
JOMNT ANGLE nav CRLM ACTION

OL DISPLAYED | @ ---emme-e-
AND INCORRECT

JOINT MAY AENOVE THE DAIVE COMHAND.

DRIVE, (GPC .

AMLOCATES A

JOinT CREM TRAINING

MIERARCHY.) | e

HORST CAUSE THE CAEM SHOULD BE TAAIMED T0 ALWAYS OBSERVE WHETHER THE ARM
----------- . IS RESPONDING PROPERLY TO CONMANDS. IF (T ISN*T_ THL CONMAND
UNEXPECTED SHOULD BE REMGVED.

NOTION. THO

JOINTS DRJVE,

UNANNUNC IATED MISSION COMSTAAINY

REM
ACTION ALQ.
YHE OPCAATOR NUST BE ABLE TO DETECT THAT THE ARRM 1S R{SPOMNDING

AEDUMDANT PATHS ~ PROPCRLY TO COMMANDS VIA WINDOW AND/OR CCTV VIENS DURING ALL
RENAINING ARR OPERATIONS,
N/A

SCREEN FAILUNES

——

N/A
ONRSD OFFLINE

FOR EACH POSITION OF THE JOINT SELECT SWITCH

VERIFY CORRECT BITS IN OATA BUS

VERIFY CORRECT COMRAND VOLTAGES IN DIRECT ORIVE FOR SELECTED
JOINT ONLY AT DEC PAMLL OUTPUT

ONRSO ONLINE IMSTALLATION

FOR EACH POSITION OF THE JOINT SELECY SHITCH
VENIFY CORRECT CONNMAND VOLTAGES EM DERECT DRIVE FOR SELECTED
JOIRY ONLY AT LOMGLAOM {MTERFACE -

OMASO ONLENE TUANAROUND

CXERCISE JOINT SELECT SWITCH
VERIFY SINGLE/DIRECT MODE FUNCYIONS FOR EACH JOINT
VERIFY SELECTED JOINT OHLY DAIVES
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CRITICAL ITEMS LIST . PROJLCT: an .

- - : ASS'Y MoA ' :;:ﬁ"i;nﬂ“s!c !u!!sg!!s!r!in: — smeer: D
AR GYY T TXILURE ROSE | FAILURE CIVECT | wouk 7 FuWC.

LT, ey, onauinG afr. AN on K

BLSICNATION cAuSt EN0 17ED CAITICALITY

" 1. JOINY SpLece noBe ; 0/D CONTACTS - VERIFY COARCCT TEMPEMATURES DISPLAYID ON NRU

SUITCH Q1Y-1 CONT LNUOUS 2 JOINTS MiLL ,
r/nPs 100 oUTPUT. [ L1 S

M 452-009), SIMULTANEOUSLY .
Ip 92020 CAUSE(S):
SKLLT | (1) SHORTCO sInGLE

CONTARINA- - [ANOWLOUS
Tion, TERPCRATURL AND
JOINT AMELE WAY
8E DISPLAYED
AND INCOARECT
JOINT may
DRIVE. (CPC
ALLOCATES A
Joing
HECAARCHY . )

BORST Crust
UNLXPECTLD
ROTION. TWO
JOINTS DRIVE,
UNANMUNCIAILD

CREW
ACTION REQ.

AEDUNDANT #ATHS
RENAINENG

NATIONALE FOR ACCEPTANCE

li:r . 1
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